Low-level N-methyl-D-aspartate receptor activation provides a purinergic inhibitory threshold against further N-methyl-D-aspartate-mediated neurotransmission in the cortex.
N-methyl-D-aspartate (NMDA) is 33 times more potent at releasing adenosine than it is at releasing [3H]norepinephrine from slices of rat parietal cortex. Consequently, maximal adenosine release occurs at levels of NMDA receptor activation which release little norepinephrine. The potential modulatory role of the adenosine released during NMDA receptor activation on NMDA-evoked [3H]norepinephrine release was investigated. The A1-selective agonist R-(-)N6-(2-phenylisopropyl)adenosine (10 microM) decreased 100 microM NMDA-evoked [3H]norepinephrine release by 27%; this was reversed by the P1 antagonist 8-phenyltheophylline (8-PT, 10 microM), indicating that NMDA-evoked norepinephrine release from cortical slices is susceptible to purinergic modulation. On the other hand, 8-PT had no effect on [3H]norepinephrine release evoked by 100 microM NMDA, suggesting that endogenous adenosine, released during NMDA receptor activation, does not modulate [3H]norepinephrine release. However, [3H]norepinephrine release precedes adenosine release, so that the released adenosine may not be temporally available to modulate [3H]norepinephrine release. Pretreatment with a concentration of NMDA (10 microM) which releases substantial endogenous adenosine, but very little [3H]norepinephrine decreased subsequent 100 microM NMDA-evoked [3H]norepinephrine release by 52%. 8-PT partially reversed this inhibition, indicating that prereleased adenosine, acting at P1 purinoceptors, modulated subsequent NMDA-evoked [3H]norepinephrine release. These results suggest that adenosine, released during submaximal NMDA receptor activation, may provide an inhibitory threshold which must be overcome in order for other NMDA-mediated processes to proceed maximally.